operation may be, and often is, essential, not only to save whatever hearing the patient at that time may have, but to safeguard life itself.
THE eye, being situated in a bony socket and covered by the eyelids, is in a relatively secure position, these structures being so placed that it is only from the front and from the temporal side that danger can reach the globe, also the blinking reflex occurs so rapidly that noxious substances are more often than not warded off by the eyelids. Furthermore, the contents of the orbit form a soft cushion able to yield to a sudden blow, and the optic nerve permits a considerable forwards displacement as it does not lie taut in the orbit. Nevertheless, in spite of these safeguards, eye injuries are relatively common, and on account of the highly complicated structure of the organ a considerable injury may be caused by a comparatively minor trauma. It is to be emphasised that in injuries of the eye the time factor is important, and it is essential that appropriate treatment should be instituted without delay in every case. It is further worth remarking that as the function of the eye is to see, it is necessary to record the vision ofl every case at the first opportunity.
Eye injuries may be considered as falling into two main groups: 1. Injuries entailing damage to the superficial tissues of the eyeball. 2. Injuries entailing damage more particularly to the contents of the eyeball.
1.-SUPERFICIAL INJURY. (a) Injury by the access of foreign matter to the conjunctival sac. The presence of inert particles on the surface of the eye causes the commonly described gritty feeling due to irritation of the sensory nerve-ends in the cornea and conjunctiva. 226 (b) If the particles are chemically active, damage may be caused to the tissues with which they come in contact. The most common substances are acids, alkalis, and lime. (c) Damage may be caused to the eye by the physical effects of radiant energy -heat, infra-red, ultra-violet, and X-rays may all injure the eye superficially as well as in certain circumstances internally. (d) Certain substances otherwise harmless may become detrimental to the eye on account of the biological effect known as allergy. Normally the corneal epithelium possesses a considerable power of recuperation from injury, but certain factors render the eye more vulnerable, such as: 1-lagophthalmos, which permits excessive drying of the cornea; 2-anaesthesia, either due to cocainisation or due to a lesion of the ophthalmic division of the fifth nerve; 3-malnutrition, e.g., vitamin A or other dietary deficiency.
Foreign body in the eye.-One of the commonest accidents to the eye is the entrance into the conjunctival sac of a particle of foreign matter. Most often the blinking movements of the eye and the flow of tears wash the material out, but if it gets into the groove on the posterior surface of the superior tarsus it can only be removed by eversion of the upper lid, when it can be easily brushed off. A foreign body lodging in the conjunctiva can be removed by gripping with fine forceps and snipping off with scissors to remove a small piece of the conjunctiva at the same time.
Corneal foreign body.-The commonest injuries of this type are due to flying particles of metal or stone sustained by persons working at a grindstone. Such particles are often hot when they strike the eye, and cause a burn which remains as a brown ring when the foreign body has been taken off. This also should be removed. These foreign bodies are seldom septic, and the site of lodgment heals very rapidly after removal. A more serious lesion is caused by such septic material as hayseed, which may give rise to a corneal ulcer.
In the removal of a corneal foreign body it is important to remember to take the vision in both eyes as a preliminary. nee(dle. Before rust has formed, such foreign bodies may be removed with a magnet. A particle of copying-ink pencil-lead is a dangerous substance, as it is likely to lead to ulceration, and its removal should not be delayed, followed by copious irrigation with weak tea. In removing any foreign body, care should be taken to remove as little normal tissue as possible, especially where a particle is deeply embedded. In such a case there is also a danger of pushing the foreign body into the anterior chamber. It should be remembered that whereas the corneal epithelium is capable of complete regeneration, Bowman's layer is not. Another point worthy of note is the undesirability of using any hypotonic lotion or drops when the epithelium is not intact; it is preferable to order normal or slightly hypertonic saline (gr. 6 ad ti) rather than advise the use of, say, boric lotion, which may be made up too weak. In the great majority of cases no irrigation is necessary, and healing takes place inside twenty-four hours. It is well to promote this by the application of a silver proteinate or other antiseptic, and by using a pad and bandage for twenty-four hours. If there is more than a slight degree of ciliary injection it is well to secure cycloplegia and mydriasis by the use of atropine. If it is possible to see the patient the next day, one may use homatropine; if the case is then progressing favourably the discomfort associated with paralysis of accommodation is not so prolonged. Corneal ulcer.-Ulceration of the cornea may result from injury 1. Where the substance causing the injury is septic. 2. Where an attempt has been made to remove a foreign body with a septic instrument. 3. Where there is already infection in the conjunctival sac, e.g., conjunctivitis,
dacryocystitis. An infected ulcer may be recognised by a greyish infiltration of the corneal tissue with a tendency to spread. There is considerable ciliary injection. Should the condition be severe, there may be pus in the anterior chamber (hypopyon). Pus may also form in the cornea or exude from the surface of the ulcer. The treatment is copious and frequent irrigations with boracic, normal saline, or other suitable lotion, antiseptic drops, atropine sulphate ointment or drops one per cent. Hot stuping is perhaps the best method of applying heat, and, unless in minor ulcers, the patient should be at rest in bed. If hypopyon is present, hospitalisation is necessary, and it often helps to apply leeches at the external canthus. In an ulcer that shows a tendency to spread, the margins may be treated with tincture of iodine or carbolic acid carefully applied, or the actual cautery may be used. A severe septic ulcer may not heal until the tension in the cornea has been released by perforation, and this may be anticipated by a Saemisch section. The pupil should be kept well dilated to minimise the dangers of iritis.
In the general treatment the patient's diet should be supplemented by vitamin concentrates. It has been found empirically that a course of campolon (liver extract) is sometimes beneficial. In any case of severity a bacteriological examination should be made to ascertain which, if any, sulphanilamide derivative should be given orally. Local application of this drug is not necessary. The amount of vision remaining in an eye which has had an ulcerated cornea depends on the severity of the ulcer and on the site. A severe ulcer situated peripherally may give a good visual result, whereas vision may be seriously diminished by a slight ulceration centrally situated. There is especial danger of visual loss in a child, where even the period of tying up one eye may lead to amblyopia and the develop-228 ment of a squint. On this account the eye of a child should not he bandaged up for any longer than is absolutely necessary.
Chemical injuries.-Corrosive injuries of the eye are caused typically by strong acids, alkalis, and by lime. The tissues with which the substance comes in contact are destroyed and slough away, and there is a danger of adhesion wherever two denuded surfaces are in contact, as the bulbar and palpebral conjunctiva (symblepharon). The treatment required is copious irrigation as soon as possible after the injury to secure complete removal of the irritating substance. An attempt may be made to neutralise the substance by using hot ac. boric in the case of alkalis, and hot sod. bicarb. or milk in the case of acids. All particles of lime should be carefully removed, and neutralising substances recommended are neutral ammonium tartrate ten per cent. solution instilled after cocainisation. Lately a solution of salammoniac four per cent. has been advocated. After-effects are diminished by securing rapid healing. The use of hypertonic saline (gr. 6 ad li=1.1 per cent.) together with scarlet-red ointment is beneficial.
Irritant gases.-The most important of these are the gases likely to be used in warfare. There are two main groups: 1-the irritants; 2-the vesicants (see Ulster Medical Journal, July, 1939). '[he first group acts by irritation of the nerve endings in the cornea and have only a transitory effect. TIhe fumes of mustard-gas and lewisite cause irritation and blistering of the skin of the lids as well as of the surfaces of the eye. This may cause severe swelling with difficulty in separating the lids, and make the patient think he is blind when only the lids are damaged. He can be reassured by separating the lids with the fingers and demonstrating that vision is present. It is only a very small percentage of these cases that have any residual eye defect after the initial symptoms have passed off. The treatment recommended is copious irrigation. These patients also need a lot of encouragement, as they are often very depressed. If a drop of liquid mustard gets into the eye, the eye will almost certainly be lost.
Physical effect of radiant energy.-Damage may be caused to the eye by the extremes of heat and cold. Hot substances may sear the eye to a greater or less extent. A superficial burn is sterile and will usually heal well, though if situated on the cornea is likely to leave a scar. Such injury is likely to result from a splash of molten metal or by badly directed curling tongs.
Ultra-violet light.-The damage caused to the epithelial cells of the cornea and conjunctiva by ultra-violet light is seen in those cases where, as a result of exposure to the are lamp, as in welding or in film making, there arises within twelve hours a marked conjunctival congestion with severe irritation of the eyes.
Natural repair takes place in a day or so, and there is no permanent damage with a moderate exposure. Ultra-violet light also affects the retina, causing "snow blindness" from its effect on the rod cells.
Infra-red rays.-As an example of this, glass-blowers' cataract may be instanced. In this condition the lens is damaged by prolonged exposure to dull red heat, and in course of years a typical opacity develops.
Visible figlit.-Eclipse blindniess is the name given to the condition resulting from the direct gaze at the sun (commonly done in an eclipse without adequate screening).
The sun's rays falling on the cornea are focussed on the macula, and this part of the retina is irreparably damaged. A lesser effect may be producedl by exposure to extremely bright light, e.g., electric arc, but varying with the severity of the exposure, recovery may take place.
Allergy.-It must suffice to make only a brief reference to conditions due to an acquired sensitisation of ocular tissues to commonplace substances, such as drugs (atropine, etc.), cosmetics (orris root, etc.), or plants (primula, etc.) . The most commonly recognised conditions affect the skin of the lids, but it is also likely that the conjunctiva and cornea may become allergic to similar substances and that the internal structures may react to antigens circulating in the blood-stream. An interesting case has recently been recorded where iridocyclitis was found to be very closely associatecl with the exposure of the patient to egg-white (Parry, B.MI.J., Aug. 19th, 1939 The retina during the first day or so after a blow exhibits contusion. It can be seen with the ophthalmoscope to be cedematous, and the vision may be much reduced. As a rule this condition clears up, but if the macula has been damaged full recovery may not take place. Another form of retinal injury is a tear which is likely to lead to detachment of the retina. This should always be looked for, as operative treatment has a good prognosis in an early case.
The choroid may be ruptured by a blow. The ophthalmoscopic appearance is that of a white line concentric with the disc. It may pass through the macula, in xhich case consi(lerable visual (leficiency is likely to result.
T he immediate treatment recommendled is rest in bed, with a pad or bandage on the evc. Cold applications may be made to limit hwmorrhage. It is well to refrain from using atropine in the first instance because it may accentuate the increase in tension reactionary to the initial reduction caused by the blow. After the first few days, if iritis is feared, a mydriatic may be instilled. The haemorrhage usually clears up rapidly, but a large vitreous haemorrhage may take as long as six months to clear.
(b) Penetrating woutnds of the eye.-These are caused by pointed or cutting instruments, the most common of which are thorns, glass, and needles, and by foreign bodies which, though often very small, have sufficient velocity to pierce the sclera. In so doing there is a great loss of velocity, so that it is very exceptional for a second perforation to occur. As a result the particle almost invariably remains in the eye. The resulting damage to the eye depends on the following conditions:-(1) Whether any septic matter was carried into the eye. If any infection has been carried in, the eye will almost certainly be lost from panophthalmitis. (2) The path taken by the perforating body. If the cornea is perforated the track will be through the iris (or pupil) and lens, causing traumatic cataract. If this is traversed, the foreign body will end up in the vitreous. The lens may escape with an injury coming from a very oblique angle. A cut on the cornea, unless caused by a very fine point (or tiny foreign body), will allow the aqueous to escape and the iris will be dragged up into the wound. In such a case a good result can only be expected if excision of the prolapsed iris is immediately undertaken. If the perforation overlies the ciliary body the lens will probably escape injury, but wounds in this region are regarded as dangerous and liable to produce sympathetic ophthalmia.
Every endeavour must be made to remove intraocular foreign bodies, particularly iron or steel particles, for these give rise to siderosis and degeneration of the eye if retained. The removal is carried out with the magnet after the situation of the foreign body has been accurately localised with X-rays. Tiny fragments of glass, stone, or other non-ferrous material may be tolerated, but if the sight is lost it is wiser to enucleate the eyeball. A foreign body which comes to rest in the lens is often well tolerated, although cataract results. Sometimes it can be removed along with the lens. After the removal of a foreign body the eye is treated in the same way as other perforating wounds, viz. :-atropine, pad and bandage, and the patient is kept at rest in bed until healing takes place.
Any consideration of eye injuries would be incomplete in which no mention is made of sympathetic ophthalmia. The possibility of this condition arising should be considered after any perforating wound of the eyeball-even one due to operation. The ciliary region is regarded as a dangerous area, but a-wound in any part can originate the disease. It is usually said that six weeks elapse from the date of the injury before the danger of the complication arises, but there is no doubt that it may begin after a shorter time.The usual course in the sympathising eye is an iridocyclitis with exudation and extensive synechia formation. It may, however, commence as a choroiditis. If the exciting eye is irreparably damaged it should be removed.. Once the condition has arisen, little benefit is said to be derived from enucleation of the exciting eye, and it should be preserved if any sight is left in it, as it may in the long run be the better of the two eyes.
